Introduction {#Sec1}
============

People simultaneously experience numerous risk and protective factors reflecting the sum total of natural, built and socio-cultural environmental factors. Research has indicated that socio-economic deprivation is associated with health and that significant differences exist within urban areas (Ross et al. [@CR43]; Heisz and McLeod [@CR22]; CPHI [@CR6]). With about 80 % of Canada's population living in urban areas, it is important to investigate these issues, especially at the neighbourhood level. We recognize that physical and social environments impact health, but know very little about how different aspects of these local environments interact in influencing health (Macintyre et al. [@CR32]). One way to understand these complex processes is to examine the mechanisms or pathways through which place and the social relations within it shape the health status of individuals and populations. One novel conceptual approach that is missing from current studies examining health effects of local environments is the subjective meaning and importance that individuals give to where they reside. In other words, the perceptions residents have of their own environments, encompassing social and structural features; this is known as the place-based construct named *sense of place*.

We have adopted the following conceptualization of sense of place in this research, as articulated in the edited volume titled *Key Thinkers on Space and Place* (Hubbard et al. [@CR25], p. 351) which defines sense of place as a geographical concept "intended to describe the particular ways in which human beings invest their *surroundings with meaning*". The Dictionary of Human Geography ([@CR57]) recognizes that sense of place refers to "the attitudes and feelings that individuals and groups hold *vis*-*à*-*vis* the geographical areas in which they live. It further commonly suggests intimate, personal and emotional relationships between self and place" (Wylie, p. 676). Sense of place is, therefore, simultaneously understood in this research as pertaining to geographical place, social community/environment and having psychoanalytic meaning. Recognizing that individual perceptions of *sense of place* can apply to a wide range of settings (e.g. cottages or homeland), our interest is in the neighbourhoods where people 'live' and not necessarily where they 'work' or 'play.'

The aim of this research is to assess the socio-demographic characteristics of sense of place in three divergent neighbourhoods in Hamilton, Ontario, Canada. In so doing, this paper answers the following research question: *How does sense of place vary between residents of three contrasting neighbourhoods and how does sense of place relate to health outcomes in these neighbourhoods*? The impetus for this research has been the dearth of empirical work on sense of place particularly at the neighbourhood level. This paper will elaborate on the results of these questions while proposing policy and program implications that can be implemented at the neighbourhood level.

Hamilton is a mid-sized Canadian city located in the southern portion of the province of Ontario, about 75 km west of Toronto. In 2011, it had a population of 520,000. Throughout its history, Hamilton has served as an important industrial centre active in steel production, manufacturing and transportation. In recent years, economic restructuring has resulted in the loss of thousands of industrial jobs and growth in the service and knowledge based sectors, particularly health and education. However, economic change has resulted in Hamilton's once robust core experiencing decline. A socio-economic divide is evident among residents with several neighbourhoods in the city's central and eastern sections suffering from high levels of poverty and disadvantage. In these areas, the standard of living has lowered, child poverty has increased and more families are using food banks.

Place-Based Research and the Population Health Perspective {#Sec2}
==========================================================

Systematic investigations of relationships between compositional (individually-based) and contextual (place-based) characteristics and health status have yet to determine fully the independent importance of contextual factors, as well as how they interrelate with one another in informing health status. The centrality of place to already known pathways between social circumstances and health (e.g. income inequalities and health, and social support and health) further reinforces the need for greater research on the role of place in the social production of health. For example, in our own work on urban quality of life, residents of poor neighbourhoods were found to have compositional characteristics (e.g. income level, employment status) associated with more positive self-reported health, while for residents in wealthier neighbor-hoods, contextual characteristics (e.g. feeling safe/secure) figured more prominently, suggesting a need for nuanced strategies rather than a 'one size fits all' approach (Muhajarine et al. [@CR35]).

While multi-level studies of persons and place are increasing, most ignore a potentially important factor: an individual's perceptions of and relationship to his or her place of residence, or their sense of place. Sense of place may be seen as a key construct in place-based health research, as it provides a conceptual link between the exogenous area-based variables and the internal biological processes and systems in individuals. Area-level variables, however conceptualized, do not directly influence biological systems; individuals' perceptions of and relationship to their local environment (whether relative to people living in the community or in relation to physical amenities, resources or services available) represent key mechanisms through which attributes of the local area begin to manifest in individual biological systems. While the importance of individual response to the environment (both social and physical) is not new and has been an enduring explanatory mechanism in several areas of research investigation (e.g. income inequality, social capital and social cohesion), the specific application and integration of *sense of place* to place-specific health research has not been commonly done.

Geographers have incorporated the construct of sense of place into health research. The work conducted on health and the meaning of place (Gesler [@CR18], [@CR17]; Williams [@CR53], [@CR54]; Kearns [@CR28], [@CR29]) has directed attention to sense of place and its role in health. We also have some evidence that sense of place contributes to community-level pathways and processes that positively influence health (Warin et al. [@CR52]; Theodori [@CR49]). The perceptions and meaning ascribed to place can also have negative connotations. For example, 'neighbourhoodism' is a term used to describe the stereotyping in media and public attitudes of poor, ghettoized communities and suburbs. The negative attributes of these areas are often attributed to people living there who, in turn, often internalize these features as being partly a reflection of their own lack of self-worth, leading to poorer health or quality of life (Williams et al. [@CR55]). A positive image of neighbourhood, in turn, may have a salutary effect by enhancing personal attitudes, behaviours and self-concept, and thereby health and quality of life (Kearns et al. [@CR30]; Meegan and Mitchell [@CR34]; Healey [@CR21]).

Health geographers have examined related concepts such as the relationship between perceptions of specific environments and health. In James and Eyles' ([@CR27]) exploratory study of perceptions of health and the environment among men and women in lower and higher status areas, they found that both genders referred to health and environment as connected concepts. Men, however, referred to this connection more than women and lower income participants noted environment-related health problems more often but in less detail. Wakefield et al.'s ([@CR51]) study of health risk perception and community action revealed that those interviewed tended to report adverse effects on their health if air pollution was visible. Wakefield et al. ([@CR51]) also found that strong levels of place attachment were found to be a necessary (but not sufficient) condition for community action and that social capital may be beneficial in overcoming feelings of powerlessness to address environmental issues, ultimately improving one's health. Similarly, Luginaah et al. ([@CR31]) reported that odor perceptions and annoyance with a petroleum factory were key mediators in reporting illness. In a study of four socially contrasting neighbourhoods in Glasgow, Ellaway and Macintyre ([@CR11]) found that, after accounting for individual differences, neighbourhood of residence was associated with perceptions of problems and neighbourhood cohesion in the area and these characteristics, in turn, were associated with self-assessed health, mental health and recent symptoms.

A number of studies in other disciplines have examined the importance of how one perceives certain aspects of the local environment and have found significant effects on health. For example, Collins et al. ([@CR8]) found that, among African-American mothers, perceptions of their residential environment (including police protection, personal safety, cleanliness and quietness) were associated with very low birth weight outcomes even after controlling for maternal behaviours such as alcohol use and cigarette smoking. Ewart and Suchday's ([@CR12]) application of the City Stress Inventory (CSI) found that CSI subscales were associated with elevated chronic levels of depression, anger, attitudes of interpersonal distrust and low self-esteem. Similarly, in Fuller et al.'s ([@CR16]) examination of objective and subjective housing conditions and well-being, they concluded that objective housing conditions were not associated with many of their 10 measures of health but that housing satisfaction was significantly related to half of their measures of health.

Researchers have considered a number of related constructs, such as place attachment (e.g. Altman and Low [@CR1]; Hidalgo and Hernandez [@CR23]), community satisfaction (e.g. Bardo and Bardo [@CR2]) and sense of community (e.g., Glynn [@CR19]; Chavis et al. [@CR7]; Nasar and Julian [@CR36]; Robinson and Wilkinson [@CR42]; Pendola and Gen [@CR39]). Sense of place emanates from the experiences and perceptions of individual residents. By contrast, other place-related concepts, such as place identity, are often shaped by external forces such as the views or stereotypes of those living outside of the neighbourhood.

We recognize that *sense of place* is very likely a multi-dimensional (rather than uni-dimensional or bi-dimensional) and dynamic construct in that the nature of the dimensions could vary over time and place as a function of the characteristics of an (a) individual, and (b) neighbourhood and larger local community. For example, the nature of a person's individual *sense of place* may be a complex combination of awareness of neighbourhood characteristics and the individual's subjective reaction to those characteristics that he or she believes are salient community features. The subjective reaction could be positive, neutral or negative. Similarly, different neighbourhood settings could necessitate varying dimensions and the relative importance of those dimensions could also change based on the salient features of the nieghbourhood, the surroundings of the neighbourhood, and the amenities within the neighbourhood.

As noted, sense of place has not only been examined in a wide variety of disciplines, but also in a number of spatial contexts and scales including: communities (Taylor and Townsend [@CR48]; Eyles [@CR13]; Hummon [@CR26]; Howley et al. [@CR24]; Butz and Eyles [@CR5]; Hay [@CR20]; Derr [@CR9]; Pretty et al. [@CR40]); ethnic enclaves (Mazumdar et al. [@CR33]); public places (Oritz et al. [@CR38]); and regions (Shamai [@CR44]; Shamai and Ilatov [@CR45]). Despite the plethora of studies, there is a dearth of empirical research specific to sense of place at the neighbourhood level, particularly in Canada.

Data and Methods {#Sec3}
================

This paper employed data from the Hamilton Household Quality of Life survey carried out by McMaster University between November 2010 and March 2011. A total of 1,002 households responded to the survey, which posed a series of questions relating to neighbourhood quality of life and health. The survey included 16 questions that measure a person's sense of place (see Table [1](#Tab1){ref-type="table"}). The survey targeted three neighbourhood clusters in Hamilton representing areas of different socio-economic status (SES)---low SES (Lower City), Mixed SES (Central) and high SES (Southwest Mountain). The criteria for selecting the neighbourhood clusters were as follows: (1) each neighbourhood had a population greater than 1,000, (2) neighbourhoods in each cluster were contiguous and represent identifiable boundaries and (3) each cluster represented socio-economic conditions and important geographic locations within Hamilton as determined by the 2006 census. The objective was to collect data on approximately 300--350 households in each cluster. A random sample of telephone numbers (associated with unique households) was used as the basis for the sampling frame; 3,599 households were contacted with a response rate of 28 % (*n* = 1,002).Table 1Hamilton Household Quality of Life Survey Sense of Place Module: 'Short Scale' (16 items)Survey questions and coded responses^a^*Neighbourhood rootedness*1. There's no other neighbourhood you would rather live in\
    (1. strongly agree, 2. somewhat agree, 3. neutral, 4. somewhat disagree, 5. strongly disagree)2. How rooted do you feel in your neighbourhood?\
    (1. very rooted, 2. fairly rooted, 3. neutral, 4. not very rooted, 5. not at all rooted)3. You would like to stay in your neighbourhood as long as your health allows you to do so\
    (1. strongly agree, 2. somewhat agree, 3. neutral, 4. somewhat disagree, 5. strongly disagree)4. If you were to live somewhere else, it would be difficult to move away from your neighbourhood\
    (1. very true, 2. partly true, 3. neutral, 4. not very true, 5. not at all true)*Neighbourhood sentiment*5. Your neighbourhood means a great deal to you\
    (1. strongly agree, 2. somewhat agree, 3. neutral, 4. somewhat disagree, 5. strongly disagree)6. You feel at home in your neighbourhood\
    (1. strongly agree, 2. somewhat agree, 3. neutral, 4 somewhat disagree, 5. strongly disagree)7. How connected do you feel to your neighbourhood?\
    (1. very connected, 2. fairly connected, 3. neutral, 4. not very connected, 5. not at all connected)8. How much do you like your neighbourhood?\
    (1. a great deal, 2. a fair amount, 3. neutral, 4. not very much, 5. not at all)*Neighbours*9. You know many of your neighbours on a first name basis\
    (1. very true, 2. partly true, 3. neutral, 4. not very true, 5. not at all true)10. How often do you participate in social activities with your neighbours?\
    (1. all the time, 2. often, 3. sometimes, 4. hardly ever, 5. never)11. There are people in your neighbourhood who you think of as close friends\
    (1. strongly agree, 2. somewhat agree, 3. neutral, 4. somewhat disagree, 5. strongly disagree)12. If you had to leave, how many of your neighbours would you miss?\
    (1. many of them, 2. some of them, 3. neutral, 4. hardly any of them, 5. none of them)*Environment/health*13. Green space availability in your neighbourhood positively influences your health\
    (1. strongly agree, 2. somewhat agree, 3. neutral, 4. somewhat disagree, 5. strongly disagree)14. Environmental problems in your neighbourhood influence your health\
    (5. strongly agree, 4. somewhat agree, 3. neutral, 2. somewhat disagree, 1. strongly disagree)15. Social problems in your neighbourhood (e.g. racism, violence) influence your health\
    (5. strongly agree, 4. somewhat agree, 3. neutral, 2. somewhat disagree, 1. strongly disagree)16. The personal safety of yourself and your family in your neighbourhood affects your health\
    (5. strongly agree, 4. somewhat agree, 3. neutral, 2. somewhat disagree, 1. strongly disagree)^a^The answers to questions 14, 15 and 16 are reverse coded to maintain consistency in the magnitude of responses (positive or negative) across the 16 items in the short scale

As discussed in detail in our earlier work (Williams et al. [@CR56]), few studies have attempted a quantitative analysis of sense of place at the neighbourhood level. In our empirical study of sense of place, we used a fully tested and validated survey instrument to collect data at the neighbouhood level (Williams [@CR70]). The data analysis, as explained in detail in Williams et al ([@CR56]) contained the development and application of a *neighbourhood sense of place score* based on the survey data. First, an inductive search for common patterns in the survey data set was conducted, using principal components analysis (PCA) on the 46 variables to identify broad dimensions of neighbourhood sense of place. Next, descriptive statistics (mean, standard deviation, and *Z* scores) were used to measure the level of sense of place among respondents according to selected characteristics (e.g. gender, age, marital status). Inferential statistics (*t* tests) were also used to examine differences between groups on the selected characteristics. The PCA and the descriptive statistics were employed to create two neighbourhood sense of place scores: a 'long scale' based on 46 survey items, and a 'short scale' based on 16 items. This short scale of 16 items (see Table [1](#Tab1){ref-type="table"}) was used again in the current study of Hamilton given that the 'short scale' was deemed the most appropriate for future research on sense of place as it is relatively simple to calculate and can be readily applied to the neighbourhood scale (Williams et al [@CR56]). The 16 items were grouped equally into four sense of place factors corresponding to the results of the PCA: 'Rootedness', 'Sentiment', 'Neighbours', 'Environment/Health'. As demonstrated in Table [1](#Tab1){ref-type="table"}, each factor contains four questions where the responses are on a 5-point scale with 1 representing a positive response to the question (e.g. 'strongly agree'; 'very true') and 5 representing a negative response (e.g. 'strongly disagree'; 'not true at all').

To determine the sense of place score, we summed the values of the raw data of each respondent (*n* = 1,002) and then summed the total across the four factors as a percentage. The equation is presented below:$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ {\text{Nghd}}\,{\text{SoP}} = ( 20 - \sum {\text{Factor1}}) + ( 20 - \sum {\text{Factor2}}) + ( 20 - \sum {\text{Factor3}}) + ( 20 - \sum {\text{Factor4}})/ 6 4\times 100 $$\end{document}$$

The sum of each individual factor ranges from a low of 4 (positive sense of place) to a high of 20 (weak sense of place). A low score of 4 (denoting positive sense of place) is achieved because the answers given by the respondent on each of the four questions were coded 1 (e.g. 'strongly agree' or 'very true'), the highest possible rating out of 5. Conversely, a high score of 20 (denoting weak sense of place) is achieved because the answers given by the respondent on each of the four questions were coded 5 (e.g. 'strongly disagree' or 'not true at all'), the lowest possible rating out of 5. The problem with this approach is that a low cumulative score means a positive outcome and a high cumulative score means a negative outcome, possibly leading to confusion by users of the short scale. As a result, for better interpretation, the scores on each factor were reversed so a high number represents positive sense of place and a low number represents weak sense of place. This was achieved by simply subtracting the sum of the 4 factors from 20 to create a scale from 0 to 16 with 0 representing the worst possible sense of place and 20 representing the best possible sense of place.[1](#Fn1){ref-type="fn"} The total sum of the 4 factors was then divided by 64 (the maximum score) to create a score represented as a percentage with values close to 100 indicating a strong sense of place. For example, using the equation above, the neighbourhood sense of place score for survey respondent 001 was calculated as follows:$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \begin{aligned} {\text{Nghd}}\,{\text{SoP}} & = ( 20 - 4) + ( 20 - 4) + ( 20 - 5) + ( 20 - 8)/ 6 4\times 100 \\ {\text{Nghd}}\,{\text{SoP}} & = ( 1 6+ 1 6+ 1 5+ 1 2)/ 6 4\times 100 = 9 2. 2\\ \end{aligned} $$\end{document}$$

Table [2](#Tab2){ref-type="table"} shows the mean sense of place scores for the entire survey sample across the three neighbourhood groups (*n* = 1,002). In order to look more closely at these scores in the comparatively vulnerable Lower City, the low-SES neighbourhood cluster (*n* = 293) was examined in greater detail (Table [3](#Tab3){ref-type="table"}). In order to determine whether significant differences exist among the categories making up each of the variables, a one-way analysis of variance (ANOVA) was conducted. ANOVA is a procedure used to make tests comparing the means of several populations. By using a one-way ANOVA test, we are analyzing only one variable, for example, the effect of neighbourhood residence on the sense of place score. The results of the one-way ANOVA for each variable, for both the citywide survey sample (Table [2](#Tab2){ref-type="table"}) and, specifically, the Lower City (Table [3](#Tab3){ref-type="table"}), determined some interesting results, which confirm much of our earlier work.Table 2Sense of Place in Hamilton: Short Scale based on 16 Items (all respondents *n* = 1,002)VariableCountMean sense of place score^a^Mean difference ANOVA*Neighbourhood cluster*1. Southwest Mountain34666.51-2\*\* 1-3\*\*2. Central36363.02-1\*\* 2-3\*\*3. Lower City29355.33-1\*\* 3-2\*\**Gender*1. Male40061.0--2. Female60262.6--*Age*1. 18--2911958.91-4\*\*2. 30--4427358.92-4\*\*3. 45--6439361.23-4\*\*4. 65 or over21769.04-1\*\* 4-2\*\* 4-3\*\**Self-perceived health*1. Excellent/very good54963.91-2\*\* 1-3\*\*2. Good28760.72-1\*\*3. Fair/poor16657.93-1\*\**Self-perceived mental health*1. Excellent/very good64664.91-2\*\* 1-3\*\*2. Good26159.02-1\*\* 2-3\*\*3. Fair/poor9550.33-1\*\* 3-2\*\**Born in Canada*1. Yes74962.2--2. No25361.3--*Marital status*1. Married/common law51762.02. Widowed/sep./divorced25764.22-3\*\*3. Single, never married22859.33-2\*\**Education level*1. Less than high school12961.4--2. Completed high school21961.9--3. Some college or university12362.2--4. Completed college21462.1--5. Completed bachelor19461.9--6. Post-graduate/professional12362.4--*Employment status*1. Working full-time46861.31-3\*\* 1-4\*\*2. Working part-time10358.02-3\*\*3. Retired22169.83-1\*\* 3-2\*\* 3-4\*\*4. Other (unemployed/student disability/homemaker)21057.34-1\*\* 4-3\*\**Lived in neighbourhood*1. Less than 5 years27954.91-2\*\* 1-3\*\* 1-4\*\*2. 5--10 years25960.72-1\*\* 2-3\*\* 2-4\*\*3. 11--19 years25766.33-1\*\* 3-2\*\*4. 20 years or more20767.74-1\*\* 4-2\*\**Housing tenure*1. Own69263.61-2\*\*2. Rent31058.32-1\*\**Dwelling type*1. Single detached62863.31-3\*\* 1-4\*\*2. Semi-detached/duplex/row/townhouse15765.02-3\*\* 2-4\*\*3. Low-rise apt/condo bldg9657.73-1\*\* 3-2\*\*4. High-rise apt/condo bldg12154.54-1\*\* 4-2\*\*^a^Mean Sense of Place Score for Entire Sample (*n* = 1,002) is 62.0\*\* Significant at 95 %Table 3Sense of Place in Hamilton: Short Scale based on 16 Items (Lower City respondents *n* = 293)VariableCountMean sense of place score^a^Mean difference ANOVA*Census tract*1. 51.008054.1--2. 52.007658.1--3. 60.004655.5--4. 61.004253.1--5. 67.003956.3--*Gender*1. Male11456.8--2. Female17954.4--*Age*1. 18--293053.01-4\*\*2. 30--447653.62-4\*\*3. 45--6413653.73-4\*\*4. 65 or over5163.84-1\*\* 4-2\*\* 4-3\*\**Self-perceived health*1. Excellent/very good12055.7--2. Good9756.1--3. Fair/poor7653.8--*Self-perceived mental health*1. Excellent/very good16758.31-3\*\*2. Good9053.82-3\*\*3. Fair/poor3645.33-1\*\* 3-2\*\**Born in Canada*1. Yes23155.8--2. No6253.4--*Marital status*1. Married/common law12854.8--2. Widowed/sep./divorced8157.4--3. Single, never married8454.1*Education level*1. Less than high school65--2. Completed high school7055.6--3. Some college or university3956.7--4. Completed college6453.6--5. Completed bachelor4156.2--6. Post-graduate/professional1447.5--*Employment status*1. Working full-time13153.81-3\*\*2. Working part-time3250.22-3\*\*3. Retired5164.13-1\*\* 3-2\*\* 3-4\*\*4. Other (unemployed/student disability/homemaker)7954.34-3\*\**Lived in neighbourhood*1. Less than 5 years7949.81-3\*\* 1-4\*\*2. 5--10 years8051.22-3\*\* 2-4\*\*3. 11--19 years6957.23-1\*\* 3-4\*\*4. 20 years or more6565.34-1\*\* 4-2\*\* 4-3\*\**Housing tenure*1. Own20356.4--2. Rent9052.9--*Dwelling type*1. Single detached19656.71-3\*\*2. Semi-detached/duplex/row/townhouse4156.92-3\*\*3. Low-rise apt/condo bldg2845.03-1\*\* 3-2\*\* 3-4\*\*4. High-rise apt/condo bldg2855.14-3\*\*^a^Mean Sense of Place Score for Lower City (*n* = 293) is 55.3\*\* Significant at 95 %

Next, we used ordinary least squares (OLS) linear regression to explore how geography and social-economic status influence sense of place. Two models were implemented. Model 1 consists of all respondents in the three neighbourhood clusters (*n* = 1,002). Model 2 includes respondents in the Lower City neighbourhood only (*n* = 293). A bootstrapping method was used to estimate the standard errors.

Finally, a second series of regression models were performed using logistic regression rather than OLS. In order to determine what influences the relationship between sense of place and self-assessed mental health, a dummy variable was generated. We defined high 'health-related sense of place by generating a dummy variable where "1" indicates a sense of place score above the mean and self-assessed health and mental health as being 'excellent/very good'. (In other words, a respondent considered to have high 'health related sense of place' must have both a higher than average sense of place and also have positive health outcomes). Next, we used logistic regression to examine the extent of the effect of socio-economic status and geography, as associated with the dummy variable. Bootstrapping methods were used to estimate the standard errors of the odds ratios.

Results {#Sec4}
=======

The aim of this research was to assess the socio-economic characteristics of sense of place in three divergent neighbourhoods in Hamilton, Ontario. The paper posed the following research question: *How does sense of place vary between residents of three contrasting neighbourhoods and how does sense of place relate to health outcomes in these neighbourhoods*? To answer this question, two analytic stages were conducted: the calculation of the mean sense of place score, followed by an analysis of variance (ANOVA) for each variable for both the citywide survey sample (Table [2](#Tab2){ref-type="table"}) and the Lower City (Table [3](#Tab3){ref-type="table"}). The mean sense of place score for the citywide sample (*n* = 1,002) was 62, compared to that of the Lower City, which was 55.3. Analysis of each of these samples will be discussed in turn.

As shown in Table [2](#Tab2){ref-type="table"}, the analysis of the entire sample yielded a number of significant results (see last column, Table [2](#Tab2){ref-type="table"}), including two principal findings. The first was that there is a significant difference (*p* = 95 %) in sense of place scores across the three neighbourhood groups, with Southwest Mountain (high SES) having a significantly higher score than the Central (mixed SES) and Lower City (low SES). Further, the Central neighbourhood group was found to have a significantly higher sense of place score than the Lower City. Secondly, there was a significant difference (*p* = 95 %) in sense of place scores across two health outcomes: self-perceived health and self-perceived mental health. People who assessed their self-perceived health as 'Excellent/very good' had a significantly higher score (63.9) than those who assessed their health as 'Good' (60.7) or 'Fair/poor' (57.9). Additionally, those who assessed their mental health as 'Excellent/very good' had a significantly higher sense of place score (64.9) than those who assessed their mental health as 'Good' (59.0) or 'Fair/poor' (50.3). Significant differences were also found across age, with those aged 65 or over having a higher sense of place score than younger age groups. With respect to marital status, those who were 'Widowed/separated/divorced' had a higher score than did those who were 'Single/never married'. Significant differences were also found in employment status, with 'Retired' people having a higher sense of place score than did those who were 'Working', either full-time or part-time, as well as those in the 'Other' category (unemployed/student/disability/homemaker). Those 'Working full-time' also had a significantly higher sense of place score than those in the 'Other' category.

Three remaining related factors were found to have significant differences: neighbourhood longevity, housing tenure and dwelling type. Long-term residents living in their neighbourhoods for 20 years or more years had significantly higher sense of place scores than did those who lived in their neighbourhood for 'Less than 5 years' or '5--10 years'. With respect to housing tenure, those who own their homes were found to have significantly higher sense of place scores than those who rented. With respect to dwelling type, those who lived in either 'Single-detached' or 'Semi-detached/duplex/row/townhouse' were found to have significantly higher scores than those who lived in either 'Low' or 'High-rise' apartment/condominium buildings.

The analysis of the sample comprising the Lower City (*n* = 293) yielded a number of significant results (see last column, Table [3](#Tab3){ref-type="table"}) some of which were also apparent in the citywide sample. Similar to the citywide sample, there was a significant difference (*p* = 95 %) in sense of place scores across self-perceived mental health. Those who assessed their mental health as 'Excellent/very good' had a higher sense of place score (58.3) than those who assessed their mental health as 'Good' (53.8) or 'Fair/poor' (45.3). As in the larger city sample, significant differences were also found across age, with those aged 65 or over having a higher sense of place score (63.8) than younger age groups. As with the entire city sample, significant differences were also found in employment status, with 'Retired' having a higher score (53.8) than did those who were 'Working', either full-time or part-time, as well as those in the 'Other' category (unemployed/student/disability/homemaker). Two other variables were also found to have significant differences: neighbourhood longevity and dwelling type. Long-term residents living in their neighbourhoods for 20 years or more had significantly higher sense of place scores (65.3) than did those who lived in their neighbourhood for 'Less than 5 years' or '5--10 years', or even '11--19 years'. With respect to dwelling type, those who lived in either a 'Single detached' (56.7) or a 'Semi-detached/duplex/row/townhouse' (56.9) were found to have significantly higher sense of place scores than did those who lived in 'Low-rise apartment/condominium building'. Unlike the finding from the larger citywide sample, those living in a 'High-rise apartment/condominium building' were found to have a significantly greater sense of place score than did those who lived in a 'Low-rise apartment/condominium building'.

The linear regression analysis resulting from Model 1 found that residents living in the Central (mixed SES) and Southwest Mountain (high SES) neighbourhoods have 9 sense of place scores higher than those who live in the Lower City (low SES), which is the reference group (Table [4](#Tab4){ref-type="table"}). Unlike self-assessed health, mental health has a strong positive effect on sense of place. People with 'excellent/very good' mental health have 11 scores higher than those with 'poor/fair' mental health (the reference group). We also found immigrant status has a negative effect on sense of place. Those who are not born in Canada (immigrants) have a −2 score lower than those who were born in Canada. Also, the longer one resides in their neighbourhood, the higher the sense of place. Those who lived in the neighbourhood more than 10 years have approximately 9 scores higher than those who lived in the neighbourhood less than 5 years. We can also see that sense of place is strongly related to the type of dwelling. Residents living in a single detached home or semi-detached/duplex/townhouse have approximately 9 scores higher than those living in the high-rise apartment/condo buildings (the reference group).Table 4Ordinary least squares regression of sense of place in HamiltonCitywide sample (*n* = 1,002)Lower city (*n* = 293)Adj. *R*^2^21.94 %12.54 %VariableCoeff.*Z* valueCoeff.*Z* value*Neighbourhood cluster*1. Southwest Mountain**8.617**\*\*\*6.162. Central**9.002**\*\*\*5.93. Lower City (ref.)*Gender*1. Male (ref.)2. Female1.5271.47−1.132−0.49*Age*1. 18--29 (ref.)2. 30--44−0.0060−0.068−0.023. 45--640.8200.430.6120.164. 65 or over2.6920.935.8071.05*Self-perceived health*1. Excellent/very good1.1030.631.1410.312. Good1.0230.583.7981.183. Fair/poor (ref.)*Self-perceived mental health*1. Excellent/very good**11.393**\*\*\*5.47**10.915**\*\*\*2.872. Good**6.571**\*\*\*3.15.7791.513. Fair/poor (ref.)*Born in Canada*1. Yes (ref.)2. No−**1.904**\*−1.76−2.047−0.79*Marital status*1. Married/common law−0.146−0.10.9240.322. Widowed/sep./divorced2.1371.181.6570.53. Single, never married (ref.)*Education level*1. Less than high school (ref.)2. Completed high school0.8560.413.0920.863. Some college or university−0.540−0.24−0.683−0.174. Completed college0.3070.141.7450.435. Completed bachelor−1.416−0.670.8550.236. Post-graduate/professional−2.040−0.85−7.553−1.39*Employment status*1. Working full-time0.3560.24−4.070−1.392. Working part-time−2.383−1.18−**6.478**\*−1.753. Retired5.8582.540.5430.134. Other (unemployed/student disability/homemaker) (ref.)*Lived in neighbourhood*1. Less than 5 years (ref.)2. 5--10 years**4.511**\*\*\*3.020.8550.263. 11--19 years**9.270**\*\*\*6.86**6.784**\*\*2.064. 20 years or more**8.376**\*\*\*5.08**10.900**\*\*\*3.24*Housing tenure*1. Own−0.956−0.58−2.118−0.562. Rent (ref.)*Dwelling type*1. Single detached**9.398**\*\*\*4.243.4060.732. Semi-detached/duplex/row/townhouse**9.929**\*\*\*4.395.0901.073. Low-rise apt/condo bldg**4.479**\*1.82−5.525−1.064. High-rise apt/condo bldg (ref.)The joint test of education of the sample of Lower City is not significant\*\*\* Significant level at 1 %, \*\* at 5 % and \* at 10 %Bold items are statistically significant

When the sample is restricted to the Lower City (Model 2), the significance of the effect of dwelling type is lost. This may be because high-rise apartment/condo buildings are more concentrated in the Lower City. Similar to Model 1, the length of residence in the neighbourhood has a strong positive effect on sense of place. Although residents of the Lower City have a comparatively lower sense of place compared to the Central and Southwest Mountain neighbourhoods, those who have lived there a long time (e.g. more than 20 years) have a much higher sense of place score (10.9) than the reference group---residents who have lived in the neighborhood less than 5 years. This may be the result of the highly transient nature of the population in the Lower City. In both the entire sample (Model 1) as well as that specific to the Lower City (Model 2), socio-demographic factors appear to have no significance; age, sex, education level, employment status and marital status do not have an influence on sense of place.

The logistic regression analysis tells us that the residents living in the Southwest Mountain and Central neighbourhoods (OR = 2.3 and 2.8 respectively) are more likely to have high 'health-related sense of place' than those living in the Lower City (Table [5](#Tab5){ref-type="table"}). Residents with higher education and living longer in the neighbourhood are more likely to have 'excellent/very good' health-related sense of place. Compared with the results in Table [4](#Tab4){ref-type="table"}, the significance of the variable 'education level' indicates that residents with higher education tend to have 'excellent/very good' health-related sense of place. Dwelling type is also a very important factor. Consistent with the findings in Table [4](#Tab4){ref-type="table"}, residents living in single detached housing are approximately 4 times more likely to have high 'health-related sense of place' than those living in high-rise apartment/condo buildings, and 2.6 times more likely than those residing in semi-detached/duplex/townhouses.Table 5Logistic regression of high health-related sense of place in HamiltonCitywide sample (*n* = 1,002)Lower city (*n* = 293)Pseudo *R*^2^10.59 %14.57 %VariableOdds ratio*Z* valueOdds ratio*Z* value*Southwest cluster*1. Mountain**2.298\*\*\***4.192. Central**2.848\*\*\***4.983. Lower City (ref.)*Gender*1. Male (ref.)2. Female0.929−0.440.869−0.35*Age*1. 18--29 (ref.)2. 30--441.0880.271.3220.383. 45--640.989−0.040.731−0.434. 65 or over1.0260.061.0020*Born in Canada*1. Yes (ref.)2. No0.836−10.715−0.58*Marital status*1. Married/common law1.1270.491.0280.062. Widowed/sep./divorced0.840−0.630.896−0.183. Single, never married (ref.)*Education level*1. Less than high school (ref.)2. Completed high school**2.436\*\***2.58**8.399\*\*\***2.643. Some college or university**2.096\***1.982.5630.964. Completed college**2.695\*\*\***2.873.6341.555. Completed bachelor**2.926\*\*\***3**5.294\*\***1.966. Post-graduate/professional**3.627\*\*\***3.414.9691.59*Employment status*1. Working full-time1.4111.421.5800.792. Working part-time1.2340.671.0770.093. Retired1.7251.392.5671.134. Other (unemployed/student disability/homemaker) (ref.)*Lived in neighbourhood*1. Less than 5 years (ref.)2. 5--10 years1.4671.620.794−0.443. 11--19 years**1.883\*\*\***2.720.568−0.874. 20 years or more**1.734\*\***2.071.3410.5*Housing tenure*1. Own1.1460.590.970−0.052. Rent (ref.)*Dwelling type*1. Single detached**3.895\*\*\***3.37**10.771\*\*\***2.732. Semi-detached/duplex/row/townhouse**2.621\*\***2.284.6471.483. Low-rise apt/condo bldg2.0211.511.4680.434. High-rise apt/condo bldg(ref.)\*\*\* Significant level at 1 %, \*\* at 5 % and \* at 10 %Bold items are statistically significant

The analysis of the sample comprising the Lower City yielded similar results. Residents living in single detached housing are approximately 11 times more likely to have high 'health-related sense of place' than those living in high-rise apartment/condo buildings. This underscores the connection between housing and health. Housing appears to be the most important variable in determining health-related sense of place, even possibly showing greater importance than the neighbourhood itself.

Discussion {#Sec5}
==========

As with our earlier work (Williams et al. [@CR56]), sense of place was found to be higher in Southwest Mountain, as well as among seniors, the retired, and long-term residents. Southwest Mountain is an upper middle class suburban neighbourhood whereas the Central and Lower City are comparatively older, lower-income neighbourhoods. Generally, those living in higher SES neighbourhoods have a higher sense of place than do those in lower SES communities. SES is also reflected in the significant differences that exist in housing tenure with those owning their homes having a higher sense of place than those who rent. Similarly, those who are fortunate to be able to afford a single-detached dwelling also have a higher sense of place than those who live in less spacious (or perhaps in some cases less private) dwelling types. Although surpassed by retired people (discussed below), those employed full time and thereby making a good wage were found to have a higher sense of place score than those in the 'Other' category (defined as unemployed/student/disability/homemaker).

Second, among the socio-demographic variables for the entire city sample, age (65 years and over) and length of residency (20 years or more) were found to be significantly related to sense of place. Consistent with our earlier research (Williams et al. [@CR56]), these findings specific to age and length of residency suggest that sense of place has a temporal dimension; as people age and/or spend more time in the same neighbourhood, they are likely to have a strong sense of place. The importance of age is reflected in the significant differences that exist in employment status, with those retired (often 65 years of age and over) having the highest sense of place scores when compared to the three other employment categories. These results are in keeping with the findings of researchers who have determined that age and longevity of residence have a positive effect on sense of place (e.g. Hay [@CR20]). This corresponds with Tuan's ([@CR50], p. 99) assertion that "...a person in the process of time invests bits of his emotional life in his home and beyond the home in his neighborhood".

With respect to the findings in the three neighbourhood clusters, it is likely that the concept of self-selection bias plays an important role in perceptions of sense of place. It can be assumed that the longer a person lives in their neighbourhood and as they age, they will grow accustomed to their surroundings and their neighbours. This is particularly the case in higher income neighbourhoods, such as Southwest Mountain, where residents have the means to move if they are unhappy. As a result, long-term residents are more likely to report being satisfied with where they live. This is captured in Table [2](#Tab2){ref-type="table"} where the second largest gap in sense of place scores (after mental health) is years lived in the neighbourhood. By comparison, residential choice may be severely limited in lower-income communities such as the Lower City. In fact, as noted in our earlier work, this neighbourhood has an average housing value about half that found in Southwest Mountain, a substantially lower median household income, and an unemployment rate twice as high. Lower housing values, coupled with job losses in the manufacturing and service sectors in Hamilton, constrain residents of lower income neighbourhoods, such as Lower City, in their ability to move if they are unhappy with their current location. These socio-economic issues have likely contributed to a lower sense of place among some residents.

There are a number of possible explanations as to why unmarried people (widowed/separated/divorced) are found to have a higher sense of place than did those who were 'single, never married'. This finding is in keeping with the literature addressing sense of community, where families with young children (even if separated, divorced and widowed) are found to have a stronger sense of community than are those who are not married and without children (e.g. Nasar and Julian [@CR36]; Robinson and Wilkinson [@CR42]). It is possible that issues related to work-life demands and daily activity patterns in an automobile dominated society have influenced neighbourhood perceptions among single, never-married people. This group likely spends considerable time away from their neighbourhood, engaging in a variety of daily activities and as a result, has less of a connection to it. As suggested by Relph ([@CR41]), for some people, sense of place is weak because they are focused on non-place based interests such as leisure activities and career advancement: "places for \[these individuals\] are little more than incidental backgrounds to other concerns..." (Relph [@CR41], p. 19).

The analysis found that unlike education, employment status had an impact on sense of place. Although these two variables often mirror one another, only employment status was significant. Specifically, retired people had a much higher sense of place compared to those who were employed. We can speculate that sense of place is strongly influenced by the degree of experiences and opportunities offered to residents. It is likely that people who are employed have a somewhat wider *geographic scope* with respect to what constitutes their community and tend to regard *place* more broadly, whether, for example, related to their city or region (rather than the immediate area in which they reside). By comparison, as a result of a different set of experiences and opportunities related to socio-economic status and social networks, retired people and those in the unpaid workforce (in the case of the Lower City, see Table [3](#Tab3){ref-type="table"}) may have a geographic frame of reference that is more likely to be oriented to the neighbourhood in which they live. As a result of these unique factors, a certain 'comfort zone' sets in where residents enjoy a more stable lifestyle that manifests itself in a higher sense of place.

Unlike our earlier work in Hamilton (Williams et al. [@CR56]), the current analysis found that gender and immigrant status did not influence sense of place. Consistent with our earlier research, the citywide analysis found a significant difference between owners and renters, with owners having a significantly higher sense of place than the renters. This makes intuitive sense given that homeowners are interested in investing in where they live, not only because of pride but also as a matter of practicality as they want to be sure that their home either sustains or increases its value over time. As suggested by Frumkin ([@CR14]) and Billig ([@CR3]), differences in population characteristics and urban form can also influence perceptions of sense of place. Southwest Mountain's location and size means that residents have access to open spaces, parks, and to a variety of community and recreational services---all which contribute to an enhanced sense of place. Conversely, the Central and Lower City neighbourhoods have comparatively higher densities, are made up of older homes, have a more transient population, and have less park space and community services; these characteristics are likely to diminish sense of place.

Consistent with our earlier work (Williams et al [@CR56]), the results of this paper point to the significance of age and length of residency in influencing sense of place. Determining the importance of sense of place for the quality of life of seniors who are 'aging-in-place' appears to be a practical application for moving the research forward. Examining the sense of place of this particular sub-group may shed light on the experience of aging-in-place, which is in keeping with society's current focus on community-based care for this cohort. Other neighbourhood-specific interventions which could potentially improve the community's sense of place, which may ultimately lead to improved health outcomes, if not overall well-being of all residents. Sense of place interventions can be wide-ranging, including the establishment of neighbourhood associations, the organization of block parties and yard sales. Advocating for improved recreational facilities and services or investing into the welfare of the community as a whole could also work to increase residents' sense of place.

Finally, the paper examined health-related sense of place. That is, people who have a strong sense of place and who also rate their health and mental health positively. The results of this analysis (Table [5](#Tab5){ref-type="table"}) showed that education and housing were strongly associated with this outcome. In particular, people living in single detached homes were far more likely to have high health-related sense of place. While the Lower City is a relatively disadvantaged area with older housing, the analysis revealed that residents of this neighbourhood who lived in single detached homes enjoyed an especially strong health-related sense of place. This finding underscores the importance of housing as a social determinant of health and by extension sense of place. While an extensive literature in geography and other disciplines has explored the issues associated with health and housing (e.g. Dunn [@CR10]; Bryant [@CR4]; Shaw [@CR46]) more attention could be focused on how the type of dwelling (in terms of its physical characteristics) may influence perceptions of health and place.

Next Steps {#Sec6}
==========

Further advances in understanding the effects of contextual (or place-based) and compositional (or individual-level) factors on health are likely to be made by studies using primary data to investigate specific processes through which perceptions of place impact health outcomes. Such studies would need to incorporate direct measures of individuals' perceptions of place along with individual and place-based characteristics and examine interactions such as the relation of the place-based socio-economic context to potential mediators of place effects. Related to this, future research can be directed at assessing how neighbourhood form and design influences residents' perceptions; for example, factors such as density, housing type, street layout and placement of parks and recreational services can be examined. Furthermore, the issue of sense of place among residents of 'sprawl communities' is particularly pressing given the growth of suburbs in North American. The limited recent research in this area (Frumkin et al [@CR15]; Sturm and Cohen [@CR47]; OCFP [@CR37]) suggests that urban sprawl may have a negative impact on residents' sense of place given the greater feelings of isolation and related mental and physical health concerns.
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For example, if a survey respondent gave positive answers (Code 1) on each of the four questions then his/her total is 4. Subtracting this number from 20 (20 − 4) gives the respondent a new score of 16, representing the best possible outcome. Conversely, if a respondent gave negative answers (Code 5) on each of the four questions, then his/her total is 20. Subtracting 20 from this number (20 − 20) gives the respondent a new score of 0, the lowest possible outcome. Thus a new scale is created on each dimension of sense of place ranging from 0 to 16.
